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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor which 
can drive a moving body in both forward and reverse 
directions without using a conventional forward/reverse 
switch lever, in other words, without using an actuator, 
and therefore enables an easy forward/reverse switch 
operation and obtains a high moving efficiency and which 
has a simple shape as a whole and thereby enables the 
reduction in cost, thickness and size. 
SOLUTION: This motor has a first ultrasonic vibrator 2 
which vibrates at a first resonance frequency f1 with 
application of an electric signal and has a vibrating piece 
at a side end in the expansion direction of the vibration 
and a second ultrasonic vibrator 4 which vibrates at a 
second resonance frequency f2, which is different from 
the first one, and has a vibrating piece at a side end in 
the expansion direction of the vibration. The ultrasonic 
vibrators 2, 4 are located at a specified angle and the 
vibrating pieces 6, 8 of the ultrasonic vibrators 2, 4 are 
connected. 
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[JP,10225151,A] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the ultrasonic drive motor characterized by for both the aforementioned ultrasonic 
vibrators receiving mutually and having a predetermined angle, and being arranged by having the 2nd 
ultrasonic vibrator characterized by providing the following, and connecting each oscillating piece 
mutually. The 1st ultrasonic vibrator which vibrates by the 1st resonance frequency by impression of an 
electrical signal, and equipped the flexible direction side edge section by vibration of a parenthesis with 
the oscillating piece. It is an oscillating piece to the flexible direction side edge section vibrate by the 2nd 
resonance frequency which differs from the 1st resonance frequency of the above by impression of an 
electrical signal, and according [ and ] to vibration. 

[Claim 2] each of each aforementioned ultrasonic vibrator consists of a vibrator member and a 
piezo-electric member prepared in each of both sides of this ■■ having - and the aforementioned vibrator - 
the ultrasonic drive motor according to claim 1 characterized by preparing the aforementioned oscillating 
piece in the longitudinal direction edge of a member 

[Claim 3] The ultrasonic drive motor according to claim 1 or 2 characterized by forming the holddown 
member for having by the conductive elastic member and fixing the vibrator member of each of both 
aforementioned ultrasonic vibrators, and each of both aforementioned ultrasonic vibrators in common, 
and preparing the holddown member in the position corresponding to the paragraph of the flexible 
direction oscillation mode of each of both aforementioned ultrasonic vibrators. 

[Claim 4] There is no claim 1 characterized by the aforementioned resonance frequency differing 
mutually because the length of the longitudinal direction of each of both aforementioned ultrasonic 
vibrators differs, and it is the ultrasonic drive motor of a publication 3 either. 

[Claim 5] There is no claim 1 characterized by elastic coefficients differing mutually, and the piezo electric 
member of each aforementioned oscillating object of both is the ultrasonic drive motor of a publication 3 
either. 

[Claim 6] There is no claim 1 characterized by preparing the holddown member to each aforementioned 
oscillating object of both in the both sides position of the paragraph of the oscillation mode of the flexible 
direction, and it is the ultrasonic drive motor of a publication 3 either. 

[Claim 7] There is no claim 1 characterized by preparing the holddown member to each aforementioned 
oscillating object of both in the single-sided position of the paragraph of the flexible direction oscillation 
mode, and it is the ultrasonic drive motor of a publication 3 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an ultrasonic drive motor. 
[0002] 

[Description of the Prior Art] Although an ultrasonic drive motor moves a mobile using flexible 
reciprocating movement of the ultrasonic vibrator with which it is equipped, there are some which use the 
stretching vibration in the longitudinal direction of a ultrasonic vibrator as the one method. Although 
such an ultrasonic drive motor is described by JP,5937672,B A member 104 is prepared and constituted, 
for example, it explains with reference to drawing 7 as - a ultrasonic vibrator 100 ■ vibrator - both 
sides of a member 102 piezo-electricity - Make the oscillating piece 106 of the one side edge of the 
flexible direction shown by the arrow 106 of a ultrasonic vibrator 100 incline to a mobile 108, and it comes 
to attach. The vibrational motion by expansion and contraction of the direction of an arrow of a ultrasonic 
vibrator 100 can be changed now in the move direction shown by the arrow 112 of a mobile 110. 
[0003] Moreover, the ultrasonic drive motor 1 or more sets could be made to carry out whose rectilinear 
motion to the right opposite direction of a mobile using the ultrasonic drive motor of such a method is also 
proposed by JP, 59- 194678, A etc. If this ultrasonic drive motor is explained with reference to drawing 8 , 
as drawing 8 a shows, it will have the ultrasonic vibrator 114,116 of the same composition as the above 
first. Have with the change lever which is not illustrated, while expands and contracts in the arrow 118 
direction, and a ultrasonic vibrator 114 is changed in the arrow 120 direction. Make it vibrate, after 
contacting the oscillating piece 121 to a mobile 122, and a mobile 122 is moved in the right direction 124. 
Under the present circumstances, the ultrasonic vibrator 116 of another side which vibrates in the arrow 
126 direction is moved in the arrow 128 direction, and the oscillating piece 130 is made to estrange from a 
mobile 122 in a change lever. And it is made to move a mobile 122 in the arrow 134 direction by moving 
one ultrasonic vibrator 114 in the arrow 131 direction with a change lever, making the oscillating piece 
121 estrange from a mobile 122, as drawing 8 b shows conversely, changing the ultrasonic vibrator 116 of 
another side in the arrow 132 direction, contacting the oscillating piece 130 to a mobile 122, and vibrating 
the ultrasonic vibrator 116. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the ultrasonic drive motor shown in drawing 7 , a 
mobile cannot be moved to a right opposite direction. Moreover, since it is also difficult to change the lever 
at high speed in an actuator's being separately needed for carrying out change operation of the change 
lever, although a mobile is moved to a right opposite direction in the ultrasonic drive motor shown in 
drawing 8 , changing with a change lever is not efficiently desirable. The technical problem that the 
thin- shape izing or miniaturization could not be easily attained in becoming what the whole 
configuration complicates and is attached in cost and highly, since the change lever, the actuator, etc. are 
still more nearly required occurred. 
[0005] 

[Means for Solving the Problem] The 1st ultrasonic vibrator which vibrates by the 1st resonance 
frequency by impression of an electrical signal, and equipped the flexible direction side edge section by 
vibration of a parenthesis with the oscillating piece in the ultrasonic drive motor of this invention, It has 
the 2nd ultrasonic vibrator which vibrates by the 2nd resonance frequency which differs from the 1st 
resonance frequency of the above by impression of an electrical signal, and equipped the flexible direction 
side edge section according [ and ] to vibration with the oscillating piece. By main having been 
characterized by receiving mutually, having a predetermined angle, and being arranged, and connecting 
each oscillating piece, both the aforementioned ultrasonic vibrators It follows so that oscillating tracing of 
the oscillating one end section which both the aforementioned ultrasonic vibrators carry out resonance 
vibration simultaneously, and each resonance vibration is compounded, and touches a mobile since each 
resonance frequency differs even if it impresses an electrical signal to both the aforementioned ultrasonic 



vibrators may change. You change a mobile without a change lever to a right opposite direction only by 
impression of an electrical signal, and it is made to move, and enables it to solve an above-mentioned 
technical problem by this. 
[0006] 

[Embodiments of the Invention] Hereafter, the ultrasonic drive motor concerning the gestalt of operation 
of this invention is explained. Drawing 1 is the perspective diagram of the ultrasonic drive motor of the 
gestalt of this operation, and the ultrasonic drive motor of the gestalt of this operation is equipped with 
the 1st ultrasonic vibrator 2 which vibrates by the 1st resonance frequency fl by impression of an 
electrical signal, and the 2nd ultrasonic vibrator 4 which vibrates by the 2nd different resonance 
frequency f2 from the 1st resonance frequency fl of the above with reference to this drawing, each 
ultrasonic vibrators 2 and 4 - each is the thing of a plane view rectangle, and equips the longitudinal 
direction, i.e., the flexible direction side edge section center section of that, with the oscillating pieces 6 
and 8 prolonged in the flexible direction by the vibration, and receives mutually, with the gestalt of a 
predetermined angle and this operation, has a right angle and is arranged and the mutual oscillating 
pieces 6 and 8 - each point of each other is connected by junction or one 

[0007] the 1st ultrasonic vibrator 2 - the 1st vibrator - the 1st with the electrode layer of a member 10 
and both sides of this, and the 2nd piezo-electricity - from members 12 and 14 - becoming -- moreover, 
the 2nd ultrasonic vibrator 4 - the 2nd vibrator the 3rd with the electrode layer of a member 16 and 
both sides of this - it consists of members 16 and 18 the 4th piezo-electricity 

[0008] the both sides on a line with each ultrasonic vibrators 2 and 4 of composition of having described 
above parallel to the direction of a short hand of that in each longitudinal direction middle - respectively 
- the plane view T type 1st - the 4th holddown member 22 28 - it comes out, respectively and is fixed 
each holddown members 22-28 ■■ each ultrasonic vibrators 2 and 4 -- each vibrator -- while connecting 
with members 10 and 16 electrically mechanically, it has the hole 30 for the screw insertion for fixing to a 
proper motor wall, respectively Here, the 2nd holddown member 24 and the 3rd holddown member 26 are 
connected to one by the connection material 32, respectively, and the vibrator of the 1st ultrasonic 
vibrator 2 - a member - the 1st often both sides, and the 2nd piezo-electricity - the vibrator of members 
12 and 14 and the 2nd ultrasonic vibrator 4 ■■ a member -- the 3rd of 16 both sides, and the 4th 
piezo electricity -- members 18 and 20 the line top parallel to the direction of a short hand in each 
longitudinal direction center section serves as a paragraph of the oscillation mode, and one middle point 
of the longitudinal direction and each direction of a short hand is made into the energizing points 34 and 
36 However, about a member 20, the energizing point does not appear in a drawing the 4th 
piezo electricity with a member 14 the 2nd piezo-electricity. Moreover, the energizing point 38 is 
constituted by the center section of the aforementioned connection material 32. 

[0009] the drive circuit 40 of this ultrasonic drive motor - the electrical signal output sections 42-46 - 
having - the 1st electrical signal output section 42 - two energization lines 48 and 50 - each - minding - 
the 1st and the 2nd piezo -electricity - members 12 and 14 ■- it connects with each energizing point 
having - the 2nd electrical signal output section 46 ■■ two energization lines 52 and 54 - each - minding 
-- the 3rd and the 4th piezo-electricity - members 18 and 20 it connects with each energizing point 
Moreover, the electrical signal output section 44 is connected to the energizing point 38 of the connection 
material 32 through the energization line 56. 

[0010] here each ultrasonic vibrators 2 and 4 - each vibrator - it has members 10 and 16, holddown 
members 22-28, and the connection material 32 by the elastic member 58 made from the conductivity of 
the tabular of one sheet, for example, a metal body like stainless steel, and they are constituted by one so 
that drawing 2 may be referred to, respectively 

[0011] Next, if operation is explained the 1st ultrasonic vibrator 2 -- the 1st vibrator ■■ a member 10, and 
the 1st and the 2nd piezo electricity - members 12 and 14 - between each Each energization lines 48, 50, 
and 56 are minded from the electrical signal output sections 42 and 44 of the drive circuit 40. The 
electrical signal of an alternating current is given, and if the frequency of the alternating current 
electrical signal of a parenthesis is changed continuously and turns into the 1st resonance frequency f 1, 
members 12 and 14 will present the 1st and the peak to which the impedance falls rapidly the 2nd 
piezo-electricity thereby - the 1st and the 2nd piezo electricity - members 12 and 14 - it will be alike, 
respectively, the flowing current will increase, and the 1st ultrasonic vibrator 2 will be in the resonance 
state Similarly the 2nd ultrasonic vibrator 4 -- the 2nd vibrator - a member 16, and the 3rd and the 4th 
piezo electricity - members 18 and 20 between each Each energization lines 52-56 are minded from the 
electrical signal output sections 44 and 46 of the drive circuit 40. The electrical signal of an alternating 
current is given, and if the frequency of the alternating current electrical signal of a parenthesis is 
changed continuously and turns into the 2nd resonance frequency f2, the impedance of members 18 and 
20 will present the 3rd and the peak which falls rapidly the 4th piezo -electricity. The 3rd and the current 



which flows to members 18 and 20 the 4th piezo electricity will increase by this, and the 2nd ultrasonic 
vibrator 4 will be in the resonance state. 

[0012] And among each resonance mode in these [ 1st ] and the 2nd ultrasonic vibrator 2 and 4, in each of 
a certain resonance mode, the 1st ultrasonic vibrator 2 and the 2nd ultrasonic vibrator 4 vibrate to it, as 
it expands and contracts in each longitudinal direction, although the amplitude of vibration in this case 
changes according to the size of applied voltage - usually - each ultrasonic vibrators 2 and 4 - the 
mutual connection point of each oscillating piece 6 and 8 vibrates with the amplitude which is about 
several micrometers While vibrating so that the 1st ultrasonic vibrator 2 may expand and contract in a 
longitudinal direction, since it differs from the frequency f2 of the resonance mode which the frequency f 1 
of the resonance mode expanded and contracted in the longitudinal direction of the 1st ultrasonic vibrator 
2 at this time and the 2nd ultrasonic vibrator 4 expand and contract in a longitudinal direction, the 2nd 
ultrasonic vibrator 4 does not vibrate, and while [ that ] vibrating so that the 2nd ultrasonic vibrator 4 
may expand and contract in the longitudinal direction of that conversely, the 1st ultrasonic vibrator 2 
does not vibrate. Move tracing of the oscillating piece 6 of such 1st ultrasonic vibrator 2 is shown in 
drawing 3 a-c, and move tracing of the oscillating piece 8 of the 2nd ultrasonic vibrator 4 is shown in 
drawing 4 a-c, respectively. This move tracing is repeated about the 1st ultrasonic vibrator 2 with 
drawing 3 a-> drawing 3 b-> drawing 3 c-> drawing 3 b> drawing 3 a, and is repeated about the 2nd 
ultrasonic vibrator 4 with drawing 4 a> drawing 4 b > drawing 4 c-> drawing 4 b> drawing 4 a. 
[0013] thus, each ultrasonic vibrators 2 and 4 - the mobile 60 which touches the junction point of both the 
oscillating pieces 6 and 8 by changing move tracing of each oscillating piece 6 and 8 is moved in Arrow a 
and the direction of b of [ in drawing ] 

[0014] in addition, each ultrasonic vibrators 2 and 4 - if each resonance frequency fl and f2 is the same, 
drawing 5 ac will come to show move tracing of each oscillating piece 6 and 8, and a mobile 60 will not 
move 

[0015] A ten member flank is fixed by the T type 1st and the 2nd holddown member 22 and 24 the 1st 
vibrator, in addition, the gestalt of above-mentioned operation - setting - a line top parallel, the position, 
i.e., the longitudinal direction center section, of a paragraph of the 1st ultrasonic vibrator 2, to the 
direction of a short hand ■■ the 1st ultrasonic vibrator 2 ■- similarly [ of the oscillation mode ] Since the 
both- sides section of the 2nd ultrasonic vibrator 4 is fixed by the T type 3rd and the 4th holddown 
member 26 and 28 on a line parallel, the position, i.e., the longitudinal direction center section, of a 
paragraph of the 2nd ultrasonic vibrator 4, to the direction of a short hand, [ of the oscillation mode ] the 
ultrasonic drive motor of the gestalt of this operation -- each ultrasonic vibrators 2 and 4 - since it 
becomes the composition connected by the energization line while it is alike, respectively and preparing a 
piezo-electric member, as an ultrasonic drive motor, composition is easy, and the thin shape ization can be 
attained 

[0016] in addition, the gestalt of above-mentioned operation - setting the 1st and the 2nd ultrasonic 
vibrator 2 and 4 it is good as for what is different in each resonance frequency fl and f2 as what is 
mutually different in each configuration, for example, is good by having differed the length of each 
longitudinal direction, i.e., the flexible direction, as for what is different in each resonance frequency fl 
and f2 

[0017] in addition, the gestalt of above-mentioned operation - setting - the 1st and the 2nd ultrasonic 
vibrator 2 and 4 each piezo-electricity ■■ it is good as for what is different in each resonance frequency fl 
and f2 as what is different in the elastic coefficient of a member 

[0018] the gestalt of above-mentioned operation - setting - the 1st and the 2nd ultrasonic vibrator 2 and 
4, although improvement in the thrust of an ultrasonic drive motor and generating prevention of an 
allophone are attained as a result of being able to raise the rigidity of an ultrasonic drive motor since each 
is fixing each both sides section by the 1st - the 4th holddown member 22-28 For example, as drawing 6 
shows, the 1st and the 4th holddown member 22 and 28 are omitted among each aforementioned 
holddown members 22-28. the 2nd and the 3rd holddown member 24 and 26 -- having the 1st and the 
2nd ultrasonic vibrator 2 and 4 in the case where it fixes in each single-sided section, since projected 
area of an ultrasonic drive motor can be made small, the whole size is made to a miniaturization 
[0019] 

[Effect of the Invention] According to this invention, the following effect can be acquired as mentioned 
above. 

[0020] The 1st ultrasonic vibrator which according to invention of a claim 1 vibrates by the 1st resonance 
frequency by impression of an electrical signal, and equipped the flexible direction side edge section by 
vibration of a parenthesis with the oscillating piece, It has the 2nd ultrasonic vibrator which vibrates by 
the 2nd resonance frequency which differs from the 1st resonance frequency of the above by impression of 
an electrical signal, and equipped the flexible direction side edge section according [ and ] to vibration 



with the oscillating piece. From receiving mutually, and having a predetermined angle, and it being 
arranged, and each oscillating piece being connected mutually, both the aforementioned ultrasonic 
vibrators As [ change / oscillating tracing of the oscillating one end section which both the aforementioned 
ultrasonic vibrators carry out resonance vibration simultaneously, and each resonance vibration is 
compounded, and touches a mobile since each resonance frequency differs even if it impresses an 
electrical signal to both ultrasonic vibrators ] Therefore, while changing a mobile without a change lever 
to a right opposite direction only by impression of an electrical signal and being made to move Since the 
change lever is unnecessary, in the actuator of that also becoming unnecessary and being able to attain 
the increase in efficiency on operation about right back-migration, while becoming what the whole 
configuration becomes simple and is made in cost and at a low price, the thin-shape-izing and 
miniaturization can also be attained easily. 

[0021] according to invention of a claim 2, each of each aforementioned ultrasonic vibrator consists of a 
vibrator member and a piezo electric member prepared in each of both sides of this - having - and the 
aforementioned vibrator since the aforementioned oscillating piece is prepared in the longitudinal 
direction edge of a member, the whole configuration becomes simpler 

[0022] According to invention of a claim 3, since the holddown member for having by the conductive 
elastic member and fixing the vibrator member of each of both aforementioned ultrasonic vibrators and 
each of both aforementioned ultrasonic vibrators is formed in common and the holddown member is 
prepared in the position corresponding to the paragraph of the flexible direction oscillation mode of each 
of both aforementioned ultrasonic vibrators, thin- shape -izing and the miniaturization of the composition 
as an ultrasonic drive motor are attained more simply. 

[0023] According to invention of a claim 4, since the aforementioned resonance frequency differs mutually 
because the length of the longitudinal direction of each of both ultrasonic vibrators differs, much more 
thin shapeization of whole composition of making resonance frequency differ is attained. 
[0024] piezo-electricity since the piezo-electric members of each of both aforementioned ultrasonic 
vibrators differ in the elastic coefficient mutually according to invention of a claim 5 -- when the 
configuration as a ultrasonic vibrator changes resonance frequency only for the material selection of a 
member, don't become large and be fastidious - be alike - much more miniaturization of whole 
composition is attained 

[0025] According to invention of a claim 6, since the holddown member to each of both aforementioned 
ultrasonic vibrators is prepared in the both-sides position of the paragraph of the oscillation mode of the 
flexible direction, the rigidity of an ultrasonic drive motor goes up and improvement in the thrust of an 
ultrasonic drive motor and generating of an allophone can be prevented effectively. i 
[0026] According to invention of a claim 7, since the holddown member to each aforementioned oscillating 
object of both is prepared in the single sided position of the paragraph of the flexible direction oscillation 
mode, the projected area of an ultrasonic drive motor becomes small, and much more miniaturization of 
whole composition can be attained so much. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The perspective diagram of the ultrasonic drive motor concerning the gestalt of operation of 
this invention 

fDrawing 2] The perspective diagram of the elastic member which constitutes the vibrator member of 
drawing 1 , a holddown member, etc. 

fDrawing 31 Drawing showing move tracing of the oscillating piece of the 1st ultrasonic vibrator 

fDrawing 4l Drawing showing move tracing of the oscillating piece of the 2nd ultrasonic vibrator 

fDrawing 5l Drawing showing move tracing of both the aforementioned oscillating piece when the 

resonance frequency of both ultrasonic vibrators is in agreement 

fDrawing 6l The plan for other modifications of a holddown member being shown 

fDrawing 7] The plan of the conventional ultrasonic drive motor 

fDrawing 8l The plan of other conventional ultrasonic drive motors 

[Description of Notations] 

2 1st Ultrasonic Vibrator 

4 2nd Ultrasonic Vibrator 

6 Eight Oscillating piece 

10 It is Member 1st Vibrator. 

12 and 14 piezo-electricity - member 

16 It is Member 2nd Vibrator. 

18 and 20 piezo-electricity member 

22-28 Holddown member 

34 36 Paragraph of the oscillation mode 

40 Drive Circuit 

42-46 Electrical signal output section 

48-56 Energization line r 
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